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I. INTRODUCTION. 

As  manufacture  has  developed,  competition  has  arisen 
and  more  attention  has  "been  given  to  the  cost  of  production. 
Every  effort  is  being  made  to  cheapen  processes,  save  labor  and 
material  and  to  reduce,  in  every  possible  way,  the  cash  outlay 
for  a given  product.  Cheaper  methods  of  production  have  been 
advised,  labor-saving  machinery  has  been  introduced,  industries 
have  been  consolidated,  all  with  the  object  of  decreasing  pro- 
duction costs. 

(A)  ORGANIZATION  AND  ROUTINE. 

Decreased  costs  can  only  come  thru  increased  factory 
efficiency  and  this  is  dependent  upon  a thorolv  established 
system.  As  the  labor-hour  efficiency  is  increased,  so  will  the 
productive  efficiency  increase,  approaching  more  and  more  nearly 
a maximum  as  the  organization  becomes  more  thoro  and  the  admin- 
istration becomes  more  nearly  automatic  in  its  action.  The 
operation  of  the  factory  must  be  reduced- to  a routine.  As  it 
approaches  this  condition  the  amount  of  waste  in  time  and  effort 
decreases,  the  factory  efficiency  increases  and  we  have  a more 
economical  producer. 

In  a well-organized  factory  every  operation  and  every 
act  of  a worker  is  ordered  and  regulated  thru  system  and  an  es- 
tablished routine.  The  duties  of  each  element  in  the  organi- 
zation must  be  distinct  in  order  that  friction  may  be  reduced 
and  regularity  secured.  Charts  of  organization  and  division 
of  authority  are  frequently  used  and  aid  materially  in  the  ad- 


ministration  of  the  concern. 


(13)  COST-KEEPING;  ITS  NATURE  AND  OBJECT. 

Closely  allied  to  the  organization  of  a factory  is  its 
system  of  accounting,  the  object  of  which  is  to  determine,  more 
or  less  closely,  the  actual  cash-outlay  required  for  the  produc- 
tion of  a given  article.  Not  only  is  the  total  expenditure  de- 
termined out  the  cost  of  each  process  and  operation  involved. 

The  cost  records  thus  obtained  furnish  a basis  upon  which  to 
estimate  the  amount  and  cost  of  future  production.  Close  study 
of  detailed  cost  records  is  frequently  the  means  of  determining 
possible  economies  by  labor  reduction.  Thus  cost  keeping  furn- 
ishes both  a guide  to  future  production  and  a means  of  locating 
excessive  expenditures  in  manufacture. 

The  details  and  operation  of  these  systems  vary  for 
different  products  and  manufacturing  conditions  but  the  princi- 
ples involved  and  the  object  of  their  use  remain  the  same  thru- 
out.  Not  only  are  labor  and  material  used  on  a given  article  to 
be  determined  for  its  cost  but  it  must  also  bear  its  share  of 
Factory  Burden  or  fixed  charges  and  this  includes  all  items  of 
operating  expense  not  included  in  productive  labor  and  material. 

(1)  WKAT  CONSTITUTES  COST  OF  PRODUCTION.  Manuf acturing 
costs  are  divided  into  two  general  classes,  Operative  or  Pro- 
duction Costs  and  Commercial  or  Selling  Expenses.  The  first 
occur  in  the  factory  itself  and  are  applied  directly  to  the  pro- 
duct, the  latter  are  connected  with  the  offices  and  the  Sales 
Department.  The  accompanying  chart  of "Elements  Entering  into 
Cost  of  Production"  shows  what  items  go  to  make  up  these  two 


/ 
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general  classes  of  expense. 

Production  Costs  are  of  greatest  interest  to  engine- 
ers and  are  made  up  of  the  Labor  and  Material  Costs  and  what 
is  called  Accruing  Manufacturing  Expense  or  factory  Burden. 

These  are  the  actual  costs  in  the  shop  and  are  the  ones  which 
real ly  determine  Selling  Prices  and  the  ones  to  which  we  look 
for  possible  savings. 

(a)  Material  Expense  is  made  up  of  the  cost  of  all  raw 
material,  as  furnished  to  the  factory,  which  goes  directly  into 
the  product.  Finished  parts,  bought  ready  for  assembling  are 
included  in  this  but  such  stock  as  is  used  in  the  manufacture 
but  does  not  enter  the  rjroduct  is  included  in  some  item  of 
Factory  Charges.  Pigs,  tools  and  special  appliances  are  thus 
accounted  for. 

(b)  Labor  costs  are  the  wages  of  productive  labor  as 
applied  directly  to  the  article  manuf actured . These  are  often 
the  determining  factors  in  the  cost  of  production  since  all 
manufacture  depends,  more  or  less,  on  the  labor.  To  the  time  of 
the  workman,  then,  we  look  closest  for  possible  economics.  Re- 
duction of  labor  in  an  operation  means  a lessening  of  the  cost 
and  hence  special  machinery  is  introduced. 

(c)  The  payment  of  laborers  is  an  important  feature  in 
the  factory.  There  are  several  systems  in  use,  i.e.,  Bay  work, 
Piece  Work,  Premium  Work  and  a later  type  known  as  the  Biffer- 
ential  Piece  Rate  System. 

The  day-wage  system  is  the  simplest  and  most  generally 
used  but  has  defects  which  have  led  to  the  introduction  of  the 
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Cost  or 
Production. 


PtfOOUCT/OiV 

Costs.  ' 


A.  Material 

B Labor 

(productive.) 


Time.  Work 
< Prem/um  l/Vork 
I Piece  Work 


Salaries. 


/Von  - Productive 
Labor. 


C.  Accruing 
Manufacturing  < 
Expense 


So/ar/es. 


Office 


Conner-  , , , 

cIAuCosAAd^tl'5,n3 


Porf/on  of  Executive  Salaries  ora/  Expense 
Superintendents  and  f~ ore  men 
Draftsmen 

Time,  and  Cost  Department 
Purchasing  Department 
i Stores  Department. 

Toot  Mo  king  and  Repairing 
Toot  Boys  (me  ssengers) 

Pa  item  Makers 
Millwrights 
Inspectors 
Carpenters 

Pointers  ■ (where  not  c/irecf/y  applied) 
Engineers  and  Etremen . 

Porters 
Truckers. 

E/e  vo  tor  Me  n 
Packers. 

Rent. 

Taxes 

insurance  . 

Woter \ Light  and  Fuel. 

Pattern  Moter/al. 

Pack/ng  Maferiaf. 

Patent  Costs. 

Law  Costs. 

Strike  Defence  and  Association  Costs. 

Experimental  Work 

incoming  Freight , Express  ana!  Dr  ay  age. 

P cctory  Supplies . 

Factor  of  Safety,  Leakage,  etc. 

Miscellaneous  Manufacturing  Expense . 

On  tn vestment 
On  Borrowed  money. 

poctory  Bui/dings . 

Power  P/ont 
E/ectric  P/ont. 

Shotting,  mongers  onoi  Be/ting 
Ptachin  e Poo/s 
Small  Poo/s. 
digs  ond  Pem/o/ates  ■ 

Shop  Purni tore  and  PixTures . 

Patterns. 

mace/ ter  re  out  Sho/o  Equipment. 

machine  Pools 
Smo/t  Pools. 

Patterns  ■ 

Ugs  and  Pem/o/oies. 

Facto  ry  Buildings 

[ Engines- 

Power  P/ort  < Generators 
I Bolters. 

Electric  P/ant. 

Shotting / Rang  enj  and  Be /ting 
E/ectr/c  Equipment. 

•Shop  Purniiune  ond  E/Xtur  es 

Air  System)  Compressors 

Pipes  a m of  p/tf/ngs. 

Genera/  Ecjo/p/nenf  A/of  Specified . 

Exe  c utive  Of fic  e rs  ■ 

Salesmen  one!  Advertising}  Managers . 

Bookkeepers  and  C/erks 
j Stenographers . 

Uani/ors . 

1^  Shipping  Deportment 
f Benty 

j Eight  and  Heat 

Supplies  ond  S/oT/onerv ■ 

I Supp/ies  and  Sfo  tionery 


/n/eresf 


Mo/nfe  rare  <g . < 


Depreciation ■ 


t Postage 

/n  Peri  odico/s 

F ra  i/e,  / /ing  Cos  fs . 

Ente.rtainme.nt 
PeJegraph  and  Petephone. 

Allowances J 3a o/  Debts,  Co//ect/on 

Depreciation  Bu//d'n9  ■ 

' r urn/  fur  e ond  E/xtures 


Costs. 


Elehe/mts  Ed/tetuug  m 7 0 Cost  or  Production 

From  Chart  by  F.  D . Webner. 
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other  methods.  There  is  no  standard  upon  which  to  "base  a day's 
work  and  the  amount  done  varies  greatly  according  to  the  skill 
and  willingness  of  the  workman.  Some  employees  will  intention- 
ally waste  much  of  their  time  or  will  do  the  work  carelessly. 

An  unskillful  man  will  lose  a great  deal  in  ineffective  effort. 
Strict  supervision  in  trie  shop  will  correct  "both  of  these  diffi- 
culties to  some  extent  but,  at  best,  the  system  is  loose  and 
there  is  no  definite  basis  of  work  from  which  to  determine  the 
cost  of  an  operation. 

In  the  Piece  Work  system  a fixed  wage  per  peice  is 
established  on  the  basis  of  past  work  and  the  workman  is  paid 
according  to  the  amount  done.  While  this  makes  exact  esti- 
mates of  cost  possible  there  are  practical  difficulties  in  the 
method.  Thru  desire  for  a large  wage  the  laborer  is  liable  to 
carelessness  and  over  haste  and  poor  work  is  the  result.  The 
time  comes,  too,  when  the  acquired  skill  of  the  workman  makes  the 
amount  done  much  greater  and  the  wage  becomes  too  high  in  pro- 
portion to  the  effort.  Hate-cutting  follows  with  consequent  dis- 
satisfaction and  henceforth  trie  man  will  work  only  fast  enough 
to  earn  a maximum  wage  and  with  a further  reduction.  The  double 
penalty,  for  too  little  work  and  for  fully  applied  effort  defeats 
the  object  of  the  system. 

To  avoid  this  trouble  the  premium  system  was  devised. 

A time  limit,  fixed  by  past  production  under  favorable  condi- 
tions, is  set  on  a piece  of  work  on  a day- pay  basis.  If  the  work 
is  done  in  less  than  schedule  time  the  gain  is  divided,  accord- 
ing to  an  agreed  percentage,  between  the  employer  and  the  work- 
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man.  A reward  for  increased  effort  is  thus  established  without 
the  additional  penalty  of  rate  cutting.  The  system  lacks,  how- 
ever, a penalty  for  too  little  effort  since  the  day-wage  system 
applies  up  to  the  specified  limit.  This  method  has  been  adopted 
in  many  shores  and  is  fairly  satisfactory. 

The  Differential  Price  Rate  System  is  probably  not 
as  well  known  as  the  others  and  has  not  come  into  extensive  use. 
It  has  manjr  advantages  from  the  theoretical  standpoint  but  some 
difficulties  may  be  met  in  practive.  In  this  system  a low 
piece  rate  is  established  for  work  up  to  a certain  amount  beyond 
which  the  price  per  piece  is  raised  both  on  the  excess  and  the 
specified  amount.  Thus  the  rate  per  piece  varies  with  the  num- 
ber finished.  The  slow  workman  receives  only  a low  wage  while 
the  more  skillful  one  is  rewarded  for  his  greater  effort.  Poor 
workmanship  thru  carelessness  and  under  haste  is  penalized  by 
not  raising  the  rate. 

To  establish  a proper  base  rate  for  this  system  re- 
quires a careful  estimate  of  the  time  required  and  an  average 
cost.  Care  must  be  used  to  make  the  price  sufficiently  low  and 
still  allow  workman  to  make  a reasonable  wage.  To  do  this  the 
work  should  be  carefully  timed  when  performed  under  favorable 
conditions  allowing  for  every  detail  of  the  operation. 

(d)  All  expenses  in  the  factory,  not  included  in  labor 

and  material  charges,  are  classed  under  Rixed  Charges  or  Burden. 
These  cannot  be  charged  directly  to  any  part  of  product  but  are 
disposed  of  by  dividing  them  as  equitably  as  possible  over  the 
total.  The  cost  items  which  go  to  make  up  this  general  class 
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of  expense  are  shown  on  the  chart  under  Accruing  Manufacturing 
Expense.  In  simple  accounting  allowance  is  made  for  Burden 
charges  by  merely  adding  a certain  percentage  of  the  labor  and 
material  cost  to  fix  the  total  shop  cost.  This  may  be  done  ei- 
ther for  the  factory  as  a whole  or  in  the  separate  departments. 

* 

Burden  charges  may  also  be  made  on  a Productive  Hour  basis.  A 
certain  rate  per  hour  is  charged  in  each  department  and  this 
item  is  then  proportional  to  the  time  required  for  the  manu- 
facture of  an  article. 

Different  methods  are  used  in  allowing  for  some  of 
the  elements  of  Factory  Burden,  than  that  of  a fixed  charge  in 
proportion  to  the  total  time  spent  on  labor  and  material  cost 
of  an  article. 

Drafting  room  expenses  may  be,  in  a large  part,  charged 
directly  to  the  product.  For  special  orders  drawings  may  be 
charged  in  the  same  manner  as  material.  For  articles  that  are 
to  be  duplicated,  the  total  charge  for  drawings  may  be  divided 
over  the  estimated  number  to  be  manufactured.  The  plans  are  thus 
considered  as  assets  of  the  firm  and  are  paying  for  their  cost. 

Under  the  head  of  non-producti ve  labor  are  some  items 
that  may  be  partially  disposed  of  as  a direct  charge  to  the  pro- 
duct. While  tool-making  and  repairs  on  jigs,  dies,  templates, 
etc.  are  generally  charged  to  the  factory  account,  special  tools 
and  appliances  should  be  considered  as  part  of  the  cost  of  the 
article  for  the  manufacture  of  which  they  are  made.  Patterns, 
dies,  jigs  etc.  are  generally  considered  as  working  factors  whose 
cost  is  divided  over  the  product  on  which  they  are  used  by  such 
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as  are  used  on  a single  order  must  "be  charged  directly  to  it. 
Wages  of  pattern  makers  and  packers  may  "be  handled  in  the  same 
way  as  those  of  draftsmen  and  the  expenses  of  these  departments 
thus  paid  partly  "by  direct  charge. 

Power  plant  costs,  including  the  fixed  charges,  wage 
and.  fuel  items  may  also  he  considered  separately  from  the  Burden 
charge.  In  this  method  the  cost  of  power  is  determined  as  in 
an  individual  plant  and  is  charged  to  the  factory  as  a separate 
concern.  The  power  charge  may  he  included  as  such  in  the  fac- 
tory Burden  or  it  may  he  charged  to  the  machines  using  it  as  an 
element  of  their  working  expense. 

In  such  a system  the  machines  are  credited  with  a cer- 
tain rate  of  hourly  wage  which  covers  all  expenses  of  their 
operation  and  is  charged  to  the  product  in  the  same  manner  as 
productive  labor.  To  determine  the  amount  of  this  hourly  wo,ge 
the  cost  of  the  machine  and  its  life  or  time  in  use  is  first 
considered.  To  pay  for  itself  it  must  earn  the  amount  of  its 
first  cost  and  interest  on  the  investment.  In  addition  to  this 
its  wage  rate  must  include  its  power  and  maintenance  charges  and 
floor  space  rental. 

For  exmaple,  a machine  costing  $1000.00  has  an  esti- 
mated life  of  10  years  at  the  end  of  which  time  it  will  he  worth 
10#  of  its  first  cost.  This  net  cost  is  then  $900,00  and  to 
cover  this  it  must  earn  $90.00  per  year.  The  interest  on  the 
investment  for  the  first  year  will  he  5#  of  $1000.00  or  $50,00 
Suppose  its  power  charge  is  $20.00  per  H.P.  per  year  and  its 
average  consumption  is  5H.P.  Its  power  cost  will  then  he  $100.00 
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Add  to  this  $20.00  for  other  expenses,  maintenance  and  rental 
and  its  total  earnings  must  he  $260.00.  Its  time  of  overation  is 
2000  hours  and  its  hourly  wage  is  then  13  cents.  During  the 
second  year  it  pays  interest  on  only  $910.00  having  earned  $90.00 
of  its  cost.  The  total  earnings  will  then  he  $90.00  $45.50 

$100.00  $20.00  - $255.50  and  its  wage  will  he  12.3  cents  per 

hour. 

In  this  way  the  machine  pays  for  itself  hy  its  work, 
its  wage  being  charged  directly  to  the  product  upon  which  the 
work  is  applied.  More  equitable  distribution  of  this  item  of 
expense  is  thus  made  than  hy  the  old  percentage  charge  for  the 
whole  equipment.  The  idle  machines  are,  of  course,  a dead  load 
on  the  factory  and  their  interest  must  he  added  to  the  Burden 
charge . 

(e)  Commercial  Expenses  may  he  treated  in  two  ways.  As 

is  usually  done,  they  may  he  considered  as  a factor  in  the  Pro- 
duction cost.  They  are  then  charged  to  the  product  just  as  the 
expenses  of  any  department  of  the  factory.  A percentage  charge 
may  he  made  on  each  article  in  the  same  manner  as  Factory  Bur- 
den or  some  items  may  he  charged  directly  to  the  article  on  the 
sale  of  which  they  were  applied. 

Another  method  in  use  is  to  consider  the  Sales  Depart- 
ment as  an  individual  commercial  concern.  The  product  is  turned 
over  hy  the  factory  at  a price  equal  to  the  shop  production  cost. 
It  is  then  marketed  hy  the  Salesmen  its  selling  price  being  equal 
to  the  cost  price  to  the  sales  department  plus  its  share  of  de- 
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partmental  expense  plus  a percentage  for  profit.  This  is  the 
simple  and  probably  a better  method  of  accounting  as  it  keeps 
the  shop  costs  which  are  the  real  production  costs  and  which 
are  the  basis  of  all  estimates  distinct  from  the  fluctuating 
commercial  costs.  Knowledge  of  the  manufacturing  costs  are 
essential  and  of  value.  The  Commercial  Costs  are  incidental 
and  vary  for  every  art icle , sold . 

(2)  AIDS  TO  COST  KEEPING.  To  determine  and  to  record 
the  various  elements  of  manufacturing  expense  cost  keeping  sys- 
tems have  been  devised  and  intorduced.  They  are  a guide  and  a 
controller  of  production  thru  the  routine  that  they  establish. 

The  operation  of  such  systems  requires  the  use  of  various  blanks 
or  printed  forms.  In  some  of  the  more  elaborate  systems  a great 
number  of  these  are  used.  Usually  an  effort  has  been  made  to 
reduce  the  number  of  printed  forms  to  save  confusion.  Combina- 
tions of  complicated  nature  have  been  designed  but  sooner  or 
later  the  cost-keeper  finds  that  there  is  a limit  to  useful  com- 
bination of  cost  details.  A number  of  simpler  forms  can  be  used 
to  greater  advantage  than  a less  number  of  complicated  ones. 

Thus  there  has  been  a simplification  of  details  and  a multipli- 
cation of  production  steps. 

The  form  and  number  of  the  blanks  used  vary  in  different 
systems.  Some  use  a set  of  books  in  which  every  transaction 
and  the  production  details  are  recorded  but  such  systems  are  cum- 
bersome and  can  be  used  only  in  small  concerns.  Loose  leaf  ledg- 
ers have  replaced  these  and  are  used  very  extensively.  Card 
forms  are  very  convenient  for  some  details  and  may  be  used  en- 
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tirely  but  a combination  of  the  card  forms  and  looseleaf  recordds 
is  now  used  in  the  best  systems  and  is  recognized  as  the  most 
convenient  and  effective  method  of  obtaining  detailed  costs. 

(b)  OBJECT  OE  THIS  DISCUSSION. 

(1 ) The  present  discussion  has  two  objects  in  view.  The 
first  of  these  is  a discussion  of  the  principles  and  some  de- 
tails of  cost  keeping  systems  now  in  use  presenting  therewith 
examples  of  some  of  the  forms  or  blanks  used.  The  information 
presented  has,  as  far  as  possible,  been  obtained  from  the  firms 
using  these  systems  the  remainder  being  from  standard  references 
on  the  subject. 

(2)  The  second  part  of  the  discussion  is  devoted  to  a pro- 
posed system  of  cost-keeping  for  the  Mecahnical  Engineering 
Department  Shops  of  the  University  of  Illinois,  the  object  of 
the  system  being  to  determine  the  cost  of  instruction  in  shop 
practice.  The  system  presented  is  not  an  elaborate  one  and  will 
use  few  forms,  simplicity  and  ease  of  operation  being  desired. 
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II.  EXAMPLES  FROM  PRACTICE. 

(l)  STRiEBY  AND  FOOTE  SYSTEM. 

The  first  system  to  he  considered  is  taken  as  an  ex- 
maple  of  a simple  method  of  cost  detenninat i on  for  a special 
line  of  manufacture.  The  information  is  taken  from  the  discus- 
sion of  the  system  of  Strwby  and  Foote  of  Newark,  N.  J.  manu- 
facturers of  drop  forgings,  as  presented  in  Arnold's  Complete 
Cost  Keeper. 

The  basis  of  the  system  is  a collective  production 
order  card  authorized  by  the  General  Manager  and  issued  by  the 
Superintendent.  Upon  it  is  recorded  the  items  of  production 
cost,  material,  coal  and  labor  and  the  machine  wage.  Upon  ac- 
ceptance of  the  work  by  the  inspector  the  card  is  returned  to 
the  office  for  filing.  Order  cards  are  indexed  and  filed  accord- 
ing to  the  character  of  the  piece  for  all  standard  forgings. 

On  this  system  the  commercial  costs  are  separated  from 
the  manufacturing  costs.  Production  orders  are  issued  by  the 
office  on  the  factory  and  the  finished  work  is  turned  over  to  a 
department  of  Fini shed ' Stores  from  which  orders  are  filled  by 
requisition  of  the  Sales  department.  The  order  is  then  record- 
ed on  the  shipping  book  and  a record  of  the  sale  made  in  an 
ordinary  set  of  books  in  the  office. 

The  costs  of  production  are  divided  into  four  classes, 

(1 ) Office  or  Commercial  Expenses,  (2)  Factory  Charges,  includ- 
ing all  expenses  in  the  factory  except  productive  labor,  (3) 
Manufacturing  Account,  made  up  of  wages  of  labor  applied  direct- 
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ly  to  the  product,  and  (4)  the  Die  Room  Account  which  is  made 
up  of  all  the  expenses  of  that  department. 

The  total  factory  expense  is  the  sum  of  the  Factory 
Charges  and  the  Die  Room  Account.  It  is  divided  among  the  pro- 
ductive tools  in  the  form  of  an  hourly  wage  on  a "basis  of  their 
cost.  In  case  one  tool  has  an  excessive  maintenance  charge, how- 
ever, its  rate  is  increased  and  a reduction  is  made  for  some 
other  tool  whose  operating  expenses  are  less.  Rot  only  is  this 
expense  charged  to  working  tools  hut  the  time  of  idleness  of 
any  machine  is  considered  as  so  much  loss  to  the  factory  and  its 
expense  must  he  paid  out  of  the  profits  on  the  work  of  other 
machines. 

The  production  order  used  by  Striaby  and  Foote  is  shown 
in  figure  1,  page  14.  These  blanks  are  made  up  in  pads  and  are 
numbered  consecutively.  All  the  production  costs  are  entered 
upon  these  cards  and  they  become  a complete  cost  record  for  the 
orders  they  cover.  These  orders  are  issued  only  by  the  Superin- 
tendent upon  request  from  the  office.  The  number  of  pieces  to 
be  made  is  not  filled  in  when  the  card  is  issued  but  a pencil 
memorandum  is  made  which  is  sent  with  the  order  card  to  the 
stock-room.  Upon  delivery  of  the  required  material  in  the  shop 
this  is  filled  out.  In  case  there  is  not  enough  stock  on  hand 
for  the  whole  order,  a request  for  purchase  of  material  is  sent 
to  the  purchasing  agent  and  the  remainder  of  the  number  is  fin- 
ished on  a supplementary  production  order  when  the  material 
arrives . 

Upon  completion  of  the  work  on  an  order  the  finished 
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product  and  the  order  card  are  sent  to  the  inspector  who  O.K.'s 
the  card  and  sends  it  to  the  Cost-Keeper,  the  product  going 
on  to  the  Finished  Stores  Department.  The  finished  order  cards 
are  kept  on  file  by  the  Cost-Keeper  for  reference. 

Sub-production  orders  are  made  out  for  each  operation 
on  blanks  as  shown  in  figure  2.  The  first  of  these  is  made  out 
in  duplicate,  one  being  sent  to  the  stor es-keeper  who  cuts  off 
the  stock  and  delivers  it  with  the  order  to  the  foreman  of  the 
hammer  room.  The  receipt  of  the  stock  and  order  for  the  first 
operation  constitute  an  order  upon  the  foreman  to  finish  the 
work  without  further  detail  orders.  The  duplicate  of  this  sub- 
order is  filed  in  the  rack  of  machine  tool  v/ork  cards  in  the 
Superintendent's  office  to  show  what  work  is  before  machine  B. 
Similar  orders  for  the  other  operations  are  placed  in  these  racks 
as  a record  of  the  work  before  them. 

Two  record  books  are  kept  in  the  office  of  the  Super- 
intendent, the  first  being  a Rough  Stores  Memorandum  and  the 
second  an  Index  Book.  In  the  first  is  kept  a record  of  all 
stock  deliveries  and  disbursements  in  credit  and  debit  columns 
respectively.  A page  is  kept  for  each  size  of  stock  used  and 
a balance  should  show  the  amount  on  hand.  The  Index  Book  con- 
tains one  line  records  of  all  orders  and  these  are  grouped  ac- 
cording to  the  article  represented  as  Sprockets,  Cranks,  etc. 

An  additional  alphabetical  index  is  also  kept  to  cover  special 
articles.  The  book  is  made  with  a cut  margin  index,  its  size  be- 
ing G inches  wide  by  13  inches  high. 
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By  this  simple  system  a comparison  of  costs  on  similar 
items  can  readily  he  made.  The  finished  order  cards  are  a per- 
manent record,  easy  of  access,  for  all  past  production.  While 
the  system  is  not  adapted  to  many  forms  of  manufacture  it  is 
effective  and  easily  operated  in  such  a concern  as  the  one  in 
which  it  is  used. 

(2)  DEERE  & CO.  SYSTEM. 

There  are  two  classes  of  cost-finding,  one  in  which 
costs  are  determined  for  each  separate  machine  or  article  manu- 
factured and  the  other  where  costs  are  determined  per  hundred 
articles.  Of  the  latter  class  is  the  system  of  Struby  and  Ecote, 
just  described,  and  of  many  manufacturers  of  standard  products 
where  a large  number  of  like  parts  are  made.  This  method  is 
especially  applicable  in  the  manufacture  of  farm  machinery  and 
is  used  by  such  concerns  as  the  Internat i onal  Harvester  Co. 
plants  and  Deere  & Co.  of  Moline,  Illinois,  manufacturers  of 

t 

jjlows.  It  was  impossible  to  obtain  sample  forms  from  this  con- 
cern as  they  do  not  favor  publicity  in  the  matter  of  their  cost 
system  but  a brief  outline  of  their  methods  will  be  presented. 

The  system  begins  with  the  ledger  where  the  factory  is 
first  divided  into  departments.  The  product  is  then  divided 
into  standing  orders  which  cover  all  the  labor  and  material  costs 
in  each  department. 

The  detailed  costs  are  kept  by  a separate  section  of 
the  cost  department.  They  are  determined  on  the  basis  of  labor 
and  material  costs  per  one  hundred  machines.  A specification 
sheet  is  made  out  for  each  complete  machine.  On  it  is  recorded 
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the  brand,  dates  in  and  out  of  use,  a description  of  each  sepa- 
rate part  and  the  number  required.  In  addition  to  this  there 
are  columns  for  the  labor  and  material  costs  and  the  total  cost 
of  each.  part. 

The  labor  cost  is  determined  on  a basis  of  the  total 
amount  of  piece  work  on  each  part.  Records  of  this  item  are  kept 
for  each  piece  in  a card  file,  the  cards  being  indexed  numerical- 
lb.  These  labor  costs  are  revised  yearly  to  allow  for  changes 
in  methods  and  design  of  parts. 

As  all  labor  is  not  done  by  piece  work  the  itemizing 
of  costs  is  simplified  by  reducing  the  wage  expense  to  a piece 
work  basis.  This  is  done  by  means  of  a factor  determined  in 
the  following  manner.  The  total  amount  of  piece  work  wage  for  t 
the  year  is  subtracted  from  the  total  labor  expense  and  the  dif- 
ference of  these  two  divided  by  the  total  piece  work  wage,  is 
added  to  100/Z  to  get  the  desired  factor.  The  wage  cost  on  any 
part  is  then  multiplied  by  this  factor  to  obtain  the  actual 
labor  cost  of  that  part. 

Material  cost  is  determined  by  the  weight  of  the  part 
considered  and  cost  per  pound  of  the  raw  material  used. 

By  the  addition  of  total  costs  on  each  part  the  pro- 
duction cost  per  one-hundred  complete  machines  is  determined. 

This  is  the  basis  of  estimates  on  future  costs.  In  case  the  es- 
timated costs  for  any  year  exceed  the  catual  ledger  account  the 
balance  is  termed  as  excess.  If  they  prove  to  be  lower  than 
ledger  costs  the  surplus  expense  is  considered  as  wastage. 
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This  method  of  cost  finding  and  estimating  on  future 
production  is  especially  adapted  to  such  a line  of  manufacture 
where  the  product  methods  of  manufacture  are  so  nearly  uniform 
from  year  to  year.  The  extensive  use  of  automatic  machine  toolls, 
jigs,  dies,  etc.,  makes  the  rate  of  production  nearly  constant 
and  the  division  of  manufacturing  expense  over  the  total  number 
of  machines  produced  is  sufficiently  accurate  while  in  many 
other  lines  of  manufacture  where  fewer  standard  parts  are  made, 
such  a method  would  not  he  allowable. 


(3)  SYSTEM  OP  MOLINE  AUTOMOBILE  00. 

The  Moline  Automobile  Co.,  of  East  Moline,  Illinois, 
has  kindly  furnished  saraplesof  the  various  forms  used  in' their 
cost-keeping  system  which  are  here  included.  This  is  a plant 
manufacturing  a standard  product  of  four  different  models.  The 
machines  are  turned  out  in  lots  as  in  this  way  a number  of  like 
parts  can  be  made  on  one  order  and  expenses  of  production  thus 
reduced . 

The  factory  is  divided  into  six  production  depart- 
ments, (A)  Machine  Shop,  (B)  Paint  Shop,  (0)  Wood  Shop,  (D) 
Trimming  Department,  (E)  Assembling  Department,  and  (G)  Testing 
Department.  About  75  to  100  men  are  employed  and  the  average 
out  put  for  the  season  is  machines. 

Production  orders  are  issued  by  the  Superintendent  on 
Norm  R9,  Shop  order,  A copy  of  this  is  sent  to  each  department 
thru  which  the  work  is  to  pass,  one  to  the  cost  keeping  depart- 
ment, where  the  order  is  entered  on  the  cost  records  under  its 
shop  order  number,  and  one  is  retained  as  a record  in  the  order 
files  of  the  Superintend ent . 

Upon  receipt  of  the  Shop  Order,  the  foreman  of  the  de- 
partment in  which  the  first  operation  is  performed  issues  a 
requisition  for  material,  Form  R-7,  which  is  presented  to  the 
store  keeper.  Upon  delivery  of  the  stock  the  requisition  is 
receipted  by  the  foreman  and  a record  of  the  disbursement  is 
then  entered  in  the  stock  record. 

Stock  room  supplies  are  ordered  by  the  Purchasing 
agent  upon  request  of  the  Superintendent  on  Form  A-4.  The  order 
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for  material  is  made  out  in  triplicate  on  the  form  shown  on  p. 

The  original  goes  to  the  purchasee,  the  duplicate  to  the  files 
of  the  purchasing  department  and  the  triplicate  to  the  Super- 
intendent. The  figures  at  the  top  of  the  office  copy  are  an 
index  to  dates  for  follow-up  orders. 

Upon  receipt  of  material  a report  is  made  out  hy  the 
store-keeper  on  Porn  A-5  and  a tissue  copy  of  this  is  retained 
hy  him  for  posting  the  Stock  Record,  Form  A- 6.  This  hook  is 
practically  a ledger  for  stock  accounts  and  may  he  balanced  from 
time  to  time  to  show  the  value  of  material  on  hand. 

Labor  costs  are  obtained  from  the  daily  time  cards 
which  are  made  up  in  diffeent  colors  for  the  various  departments. 
The  pay  roll  sheet  is  shown  in  Form  A-10  and  the  voucher  for  the 
employee’s  wages  in  Form  R-26. 

A record  of  each  employee  is  made  on  Form  A- 13  at  the 
time  of  his  application  and  contains  such  information  as  may  he 


desired  for  reference. 

A cost  record  is  kept,  for  each  shop  order  on  Form  A-ll. 
On  the  one  side  of  this  sheet  is  kept  a detailed  record  or  labor 
and  material  charges  in  various  departments,  these  being  taken 
from  the  daily  time  cards  and  stock  requisitions  respectively. 

On  the  reverse  side  is  a.  summary  of  departmental  costs,  labor 
and  material  costs,  and  a percentage  charge  for  non-productive 
labor  and  supplies  appearing  in  the  first  column,  the  Burden  or 
General  expense  item  in  the  second  and  the  Total  Shop  Cost  or 
Production  Cost  in  the  third  column. 
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All  shipments  are  itemized  on  Form  A-29  and  the  total 
sales  and  costs  for  the  month  are  thus  found  and  transferred 
to  their  proper  accounts. 

The  remaining  forms  need  no  detailed  explanation.  They 
are  such  as  are  used  in  the  general  "book-keeping  of  the  firm  and 
in  the  sales  and  shipping  departments. 

This  system  is  not  a complicated  one.  The  forms  are 
good  and  the  operation  of  the  system  is  fairly  simple.  It  is 
inclusive  and  effective,  and  the  costs  are  determined  accurately 
enough  for  all  purposes. 

Factory  Burden  is  covered  by  a straight  percentage 
charge  on  the  porduct  and  includes  the  ordinary  expenses  outside 
of  labor,  material  and  supplies.  Non-productive  labor  and  mater- 
ial not  entering  the  product  is  a separate  charge  in  each  depart- 
ment. Probably  a i>ercentage  charge  is  made  for  depreciation  of 
buildings  and  equipment  and  is  thus  included  in  Department  Cost. 

With  so  few  idle  machines  and  a standard  product  it 
is  hardly  necessary  to  establish  a machine  wage  nor  to  reduce 
the  shop  charges  to  a production  hour  basis. 

Some  minor  changes  might  be  made  to  advantage  in  this 
system.  An  entry  on  the  requisition  for  material  could  be  made 
which  would  specify  the  place-  of  delivery.  Stock  would  then  be 
delivered  at  the  machine  where  it  was  to  be  used  and  extra  trans- 
fer would  thus  be  avoided. 

In  connection  with  this  the  planning  of  work  for  ea,ch 
machine  might  be  mentioned.  In  large  plants  this  is  done  by  the 
Planning  Department  but  in  a small  factory  it  may  be  done  by 
the  foreman.  The  object  is  to  keep  a day's  work  ahead  of  each 
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machine  and  to  have  all  material  at  hand  ready  for  use.  Much 
time  may  thus  he  saved  in  changing  j oh s . 

The  method  is  to  number  the  machine  tools  and  to  keep 
separate  files  of  some  sort  for  the  shop  orders  or  work  cards 
of  the  j ohs  to  he  done.  This  would  he  kept  at  the  foreman's 
desk  and  could  he  easily  referred  to  for  any  j oh  in  the  depart- 
ment . 

An  example  of  this  system  of  planning  is  that  used 
by  the  Link  Belt  Co.,  in  their  Chicago  plant.  In  this  system 
a Work  Card  and  Duplicate  of  the  form  shown  on  p.  63  and  p.6*?  are 
used.  In  the  office  of  the  Planning  Department  are  a set  of 
hooks  numbered  according  to  the  machine  tools.  On  these  are 
placed  the  work  cards  and  duplicates  for  each  job  planned  for 
the  respective  machines  in  the  order  in  which  the  j ohs  are  to 
he  performed.  These  cards  arepplaced  on  the  hook  as  soon  as 
the  material  has  heendeli vered  at  the  machine. 

At  the  offices  of  the  foreman  are  hoards  with  sets 
of  hooks,  a series  of  eight  for  each  machine,  on  which  are  placed 
duplicates  of  the  cards  on  the  office  hooks.  These  are  arranged 
in  the  same  order  as  the  cards  in  the  office. 

In  starting  a job  the  workman  is  given  the  first  card 
on  the  hook  which  is  stamped  with  the  time  of  issue  by  the  clerk. 
The  duplicate  remains  on  the  hook  to  show  the  operation  in  pro- 
gress. 

Upon  completion  of  the  job  the  workamn  turns  his  card 
in  at  the  office  and  the  time  is  again  stamped  on  it.  The  work 
card  is  then  turned  over  to  the  cost  department  and  the  dupli- 
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cate  notifies  the  posting  clerk  that  the  material  is  ready  for 
the  next  operation. 

By  this  system  a ready  reference  is  afforded  for  all 
work  going  on  in  the  shop  and  the  foremen  know  just  what  is 
planned  for  every  machine  in  their  departments. 

The  work  card  referred  to  forms  also  a detailed  cost 
card  and  contains  all  information  connected  with  that  item  of 
the  order.  The  time  is  stamped  at  the  top  as  shown.  The  sheet 
number,  refers  to  the  Bill  of  Material  and  the  Mark  to  the  item. 

A description  of  the  piece  and  the  number  in  the  order  is  given. 
In  the  lower  left  hand  corner  of  the  large  space  are  symbols  of 
the  operations  required  and  the  machines  upon  which  they  are 
performed.  The  number,  311,  indicates  the  first  operation  which 
is  drilling,  and  3T)R  indicates  the  machine.  Another  card  is  used 
for  the  second  operation  which  is  inspection  of  the  work  done 
in  department  2.  Other  items  need  no  explanation. 

On  the  back  of  this  card  are  spaces  for  information 
regarding  the  wages  on  a premium  or  a differential  piece  rate 
basis  and  instructions  relative  to  the  tool  and  machining  of  the 
part.  This  is  not  usually  filled  in  at  the  time  the  card  is 
issued  but  cards  at  the  machines  give  instruction  for  various 
kinds  of  work. 


Moline  Automobile  Company 


SHOP  ORDER 


For  No. 

Date  190  Departments 

Date  Completed  190  Signed 

Form  R9-11-07-3M 


Foreman 

DATE 

COMPLETED 


Approved 


2 6, 


REQUISITION 


Moline  Automobile  Company 

STOCKKEEPER  : Please  furnish 

with  material  as  stated  below. 


Date. 


Signed- 


FORM  R-7 


<z^r 

£ -z- 


Li 
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QUANTITY 


DESCRIPTION 


FOR 

ORDER  No 


PRICE 


Entered  on  Stock  Record  by. 


On  Cost  Record  by_ 


Received  the  above  in  good  order. 


T90 

Dept. 


PER 


AMOUNT 


.Foreman 


REQUEST  FOR  PURCHASE 
MOLINE  AUTOMOBILE  CO. 

PURCHASING  DEPT.  DATE 


PLEASE  ORDER  FOR_ 


.DEPARTMENT 


MATERIAL  AND  SUPPLIES  AS  FOLLOWS: 


QUANTITY 


PRICE 


190 


PER 


Signed 


ORDER 


O 

t > 


MOLINE  AUTOMOBILE  COMPANY 

Incorporated 

EAST  MOLINE,  ILL., 


To 


2r 


No. 


Use  This  Number  On  All  Letters 
And  Invoices 


Dear  Sirs:  Please  enter  our  order  and  ship  via 


to  for  our  account,  the  following  goods  as  described 

below,  under  the  following  conditions: 

1.  Please  acknowledge  receipt  of  this  order  and  specify  a certain  time  when  it  will  be  shipped. 

2.  The  right  is  reserved  to  cancel  this  order  if  not  filled  within  a reasonable  time. 

3.  This  order  must  not  be  filled  at  higher  prices  than  last  quoted  or  charged  without  advice. 

4.  Obtain  lowest  possible  freight  rate  and  name  in  bill  of  lading. 

5.  Mail  invoice  at  the  time  of  shipping  and  monthly  statement  on  the  first  of  each  month. 

6.  Mark  the  number  of  this  order  on  your  invoice  or  it  will  be  returned. 


MOLINE  AUTOMOBILE  COMPANY 

By_ 


oT 


01 


\,  ' 


;*  v>» 


- \ vs\ 


‘ ’ ' T \ W V ^ 

V 

■ '*•  •■•■  t ’ * 


V -w,  ■ 


MOLINE  AUTOMOBILE  COMPANY 

Incorporated 

EAST  MOLINE,  ILL., 


To 


No.  * > 


.JO 


Use  This  Number  On  All  Letters 
And  Invoices 


Dear  Sirs:  Please  enter  our  order  and  ship  via 


to  for  our  account,  the  following  goods  as  described 

below,  under  the  following  conditions: 

1.  Please  acknowledge  receipt  of  this  order  and  specify  a certain  time  when  it  will  be  shipped. 

2.  The  right  is  reserved  to  cancel  this  order  if  not  filled  within  a reasonable  time. 

3.  This  order  must  not  be  filled  at  higher  prices  than  last  quoted  or  charged  without  advice. 

4.  Obtain  lowest  possible  freight  rate  and  name  in  bill  of  lading. 

5.  Mail  invoice  at  the  time  of  shipping  and  monthly  statement  on  the  first  of  each  month. 

6.  Mark  the  number  of  this  order  on  your  invoice  or  it  will  be  returned. 


Quantity 


MOLINE  AUTOMOBILE  COMPANY 

By_  


Ja 


A-5 

Received  Via 


Where  Stored 
Unpacked  By 


Freight 

$ 

Goods  Checked  By 


RECEIVING  REPORT 

Received  From 


Express 

$ 

Date  Received 


Town 


Date  of  Invoice 


NO c ? I 


State 

. Purchase  Order  No. 


Invoice  No. 


luantity 

Received 


ARTICLE 


Size,  Weight 
or  Feet 


If  Carload,  State  When  Set  and  Unloaded 


MOLINE  AUTOMOBILE  CO. 
Sheet  No. 


Article 


STOCK  RECORD 


No. 


32. 


Unit  of  Measure 


Size  or  Kind 


Stock  Limit 


Freight  Cost 


Per 


Symbol 


FORM  A0 


DATE 


DISBURSEMENTS 


Order 

No. 


Order 

No. 


Order 

No. 


On 

Hand 


On 

Hand 


Received  From 


Quantity 


Date 


Order 

No. 


Used 


On 

Hand 


EAST  MOLINE,  ILLINOIS 


3 3 


t. 

*3 


o 

cn 


5 

o 

<D 

CO 

CTJ 


O 

2: 

Is 

<D 

-C 

O 

£ 


3 

3 

o 

o 

o 

(0 

Is 

3 

O 

So 

3 

<D 


h- 

hp 

io 

■s 

< 


H 

Z 

3 

o 
o 
in 
to  o 


ID 

.3 

”o 

To 

.« 

In 


“{£ 
1 O 

□ 

cc 


£ 


4) 

ra 

,o 

o 

o a 

8)  3 

£ 3 

5 <3 

0 <U 

2 .9 

5 © 

1 § 

<u 

•d 

H 


o 

2; 

o 

ID 

>3 

O 

3 

3 

0 

2? 

1 
£0 
-3 

I 


l-ui 

Zo 

II 


5 

CD 

-3 

CD 

co 

•S 

o 

3 

CD 


H-l 

O 

s 


,d 

H 


CD 

£ 


0 


CASH  VOUCHER 

Moline  Automobile  Co. 


34. 


imp.  ^92 

DATE IflO 


Disbursements  from  Office  Fund  must  be  evidenoed  on  this  Voucher  and 
form  a-25  signed  by  the  person  receiving  the  money. 


DESCRIPTION 


Charge 
Acct.  No. 

Detail 

Total 

Received  Payment 


Moline  Automobile  Company 

Dept.  A — Machine 


* TIME  CARD 

No.  Name 


Date 


Machine  No. 


OPERATION 

Order 

Number 

Symbol  or  Name 

No.  Pieces 
Finished 

Day  Work 

Piece  Work 

Amount 
Piece  Work 

Amount 
Day  Work 

Hours 

Minutes 

Hours 

Minutes 

Piece  Worl 

1 Day  Work 

L £-. ?&:.  <" . . *fC.  2£ 

/ 

/ 



* 



... 

No  time  paid  for  unless  accounted  for  on  time  card. 

When  an  operation  on  any  job  is  done,  put  number  of  pieces 
# >n  column  Finished.” 

If  information  is  needed  to  fill  out  card,  get  it  of  foreman, 
v^ards  must  be  filled  out  and  handed  in  before  leaving  at  night. 

Totals  .... 

% 

0 

Foreman’s  O.  K. 

Net  Total  Earned  . . 

Moline  Automobile  Company 


* TIME  CARD 

No.  Name 


Date 


Machine  No. 


OPERATION 

Order 

Number 

Symbol  or  Name 

No.  Pieces 
Finished 

Day  Work 
Hours  | Minutes 

Piece  Work 
Hours  Minutes 

Rate 

Piece  Work 

Rate 

Day  Work 

Amount 
Piece  Work 

Amount 
1 Day  Work 

• 

No  time  paid  for  unless  accounted  for  on  time  card. 

When  an  operation  on  any  job  is  done,  put  number  of  pieces 
in  column  "Finished.” 

If  information  is  needed  to  fill  out  card,  get  it  of  foreman. 
Cards  must  be  filled  out  and  handed  in  before  leaving  at  night. 

Totals  . . . . 

Foreman’s  O.  K 

Net  Total  ] 

Earned  . . 

Moline  Automobile  Company 

Dept.  C— Woodworking 


* TIME  CARD 

No.  Name 


Date 


Machine  No. 


OPERATION 

Order 

Number 

Symbol  or  Name 

No.  Pieces 
Finished 

Day  Work 
Hours  | Minutes 

Piece 

Hours 

Work 

Minutes 

Rate 

Piece  Work 

Rate 

Day  Wor 

k 

Amount 
Piece  Work 

Amount 
Day  Work 

No  time  paid  for  unless  accounted  for  on  time  card. 

When  an  operation  on  any  job  is  done,  put  number  of  pieces 
in  column  “Finished.” 

If  information  is  needed  to  fill  out  card,  get  it  of  foreman. 
Cards  must  be  filled  out  and  handed  in  before  leav  ing  at  night. 

Totals  .... 

Foreman’s  O.  K 

Net  Total 

Earned  . . 

Moline  Automobile  Company 

Dept.  D — Trimming 


* TIME  CARD 

No.  Name 


Date 


Machine  No. 


OPERATION 

Order 

Number 

Symbol  or  Name 

No.  Pieces 
Finished 

Day  Work 

Piece  Work 

Rate 

Piece  Work 

Rate 

Day  Work 

Amount 
| Piece  Work 

Amount 
Day  Work 

Hours 

Minutes 

Hours 

Minutes 

No  time  paid  for  unless  accounted  for  on  time  card. 

When  an  operation  on  any  job  is  done,  put  number  of  pieces 
t in  column  Finished.” 

If  information  is  needed  to  fill  out  card,  get  it  of  foreman, 
^ards  must  be  filled  out  and  handed  in  before  leaving  at  night.  | 

Totals  . . . . 

Foreman’s  O K\ 

Net  Total  ] 

lamed 

— 

Moline  Automobile  Company 


* TIME  CARD 


Date 


Dept.  E— Assembling  No.  Name 


Machine  No. 


OPERATION 

Order 

Number 

Symbol  or  Name 

No.  Pieces 
Finished 

Day  Work 

Piece  Work 

Rate 

Piece  Work 

Rate 

Day  Wor 

k 

Amount 
Piece  Work 

Amount 
Day  Work 

Hours 

M inutes 

Hours 

Minutes 

- 

- 

f 

-- 



No  time  paid  tor  unless  accounted  for  on  time  card. 

When  an  operation  on  any  job  is  done,  put  number  of  pieces 
in  column  “Finished.” 

If  information  is  needed  to  fill  out  card,  get  it  of  foreman. 
Cards  must  be  filled  out  and  handed  in  before  leaving  at  night. 

Totals  .... 

Foreman’s  O.  K 

Net  Total  Earned  . . 

Moline  Automobile  Company 

Dept.  G — Testing 


* TIME  CARD 

No.  Name 


Date 


Machine  No. 


OPERATION 

Order 

Number 

Symbol  or  Name 

No.  Pieces 
Finished 

Day  Work 

Piece  Work 

Rate  1 Rate 

Piece  Worki  Day  Work 

Amount 
Piece  Work 

j Amount 
Day  Work 

1 Hours 

Minutes 

Hours 

Minutes 

— 

No  time  paid  for  unless  accounted  for  on  time  card. 

When  an  operation  on  any  job  is  done,  put  number  of  pieces 
in  column  Finished.’* 

If  information  is  needed  to  fill  out  card,  get  it  of  foreman. 
Cards  must  be  filled  out  and  handed  in  before  leaving  at  night. 

Totals  .... 

- 

Foreman’s  O.  K. ... 

Net  Total  Earned 

as  follows  : 

Time  @ per 

amounting  to  checks  chai 

Received  of  the  Moline  AUTOMOBILE  Co 

Timekeeper  : 

Change  wage  rate  for 

from  to  beginning  with 

Remarks  : 


Moline  Automobile  Company 


CASHIER: 

Pay 

on  our  next  regular  pay  day,  being  in  full  of 


Approved  by 


1-26 


rOHM  R 


, / TIME 

AND  RATE  VOUCHER 

Moline  Automobile  Company 
CASHIER: 

East  Moline,  Illinois,  190 

Pay 

Clock  No.  Amount  $ , 

on  our  next  regular  pay  day,  being  in  full  of  time  up  to  190  inclusive, 

as  follows  : 


Time  @ per 

amount  earned  less  deductions  for 

amounting  to  checks  charged 

checks  returned  Tools  Charged 

Signed  Timekeeper 

Received  of  the  Moune  Automobile  Company  the  above  amount  in  full  payment  of  all  demands 


Timekeeper : 

Signed  Employee 

Change  wage  rate  for 

Clock  No. 

from  to  beginning  with 

Remarks  : 

190 

Signed 


Approved  by 


Foreman 


MC 


4Jl. 


AC 

W. 

RE 

W 

Ul 

W. 

RE 

D/ 


FOR 

SAK 


MOLINE  AUTOMOBILE  CO. 
EAST  MOLINE,  ILL. 


EMPLOYMENT 


NAME 
ADDRESS 
AGE  NATIONALITY 

WHERE  LAST  EMPLOY  ED 
REASONS  FOR  CHANGE 
WHAT  TRADE 
UNION  MEMBER 
WAGES  ASKED 
REFERENCES 


CLOCK  NO. 
DEPT. 

MARRIED  OR  SINGLE 
HOW  LONG 

HOW  LONG  WORKED  AT  IT 
WHAT  UNION 
WAGES  OFFERED 


DATE  EMPLOYED 


190  DATE  LEFT 


FORM  A 1 3 

BAKER-VAWTER  CO..  MANUFACTURERS.  CHICAOO  NEW 

DATE 


ANY  CHANGES  MUST  BE  DESCRIBED  BELOW 
DESCRIPTION 


RECORD 


190 


TO 


Transportation  Company's  Receipt  in  Good  Order  Constitutes  Delivery  at  Which  Time  Our  Responsibility  Ceases 
All  Agreements  Contingent  Upon  Strikes.  Accidents  or  Other  Causes  lieyond  Our  Control. 


Invoice  No. 


43. 


Moline  Automobile  Company 

Your  Order  of 

INCORPORATED 

Our  Order 

East  Moline,  Illinois 

Initial 

Car  No. 

SOLD  TO 

Shipped  via 


c 

c 

c 

c 

c 

c 

( 

c 


. 


or  asOf 


Transportation  Company’s  Receipt  in  Good  Order  Constitutes  Delivery  at  Which  Time  Our  Responsibility  Ceases. 
All  Agreements  Contingent  Upon  Strikes.  Accidents  or  Other  Causes  Beyond  Our  Control. 


Invoice  No. 


Your  Order  of 
Our  Order 
Initial 
Car  No. 
Shipped  via 


Moline  Automobile  Company 

INCORPORATED 

East  Moline,  Illinois 


SOLD  TO 


Terms 


4^. 


MOLINE  AUTOMOBILE  CO.  office  qrqer^' 

n».  5087 

EAST  MOLINE,  ILL., 

Sold  to 
of 


Route 

Initial  Car  No. 

Terms 


Yours  of 
Date  Shipped 
When  to  Ship 


Quan- 

tity 


Model 


Machine 

No. 


DESCRIPTION 


PRICE 


EXTENSION 


/ 

z ■-  ' 


.03  3JI80M0TUA  3HIJ0M 


• i .• 


lo  1 

aluoH  - 

boqqiri"  91 1 0 

•nn»  t 

'At  M , 

• ' * ...  ,,,  -"-"C 

MOLINE  AUTOMOBILE  CO.  shipping  order 

no.  5087 

EAST  MOLINE,  ILL., 

Sold  to 
of 


Route 

Initial  Car  No. 

Terms 


Yours  of 
Date  Shipped 
When  to  Ship 


Quan-  Machine 

tity  Model  No. 


DESCRIPTION 


PRICE  EXTENSION 


) 


J 


aAKER-VAWTER  CO.  . MANUFACTURERS  OHIOAOO  NEW  YORK 


ORIGINAL 


East  Moline,  III.. 


R.  R.  Co. 
190 


Received  irom  MOLINE  AUTOMOBILE  CO. 

In  apparent  good  order,  the  articles  named  below,  to  be  delivered  in  like 
good  order,  without  unnecessary  delay. 


to 

at 


Marks  

As  per  Conditions  of  Company’s  Bill  of  Lading. 


NO. 

DESCRIPTION  OF  PACKAGES 

WEIGHT 
Subject  to  Cor- 
rection 

KATE 
ol  Freight 
per  100  lbs. 

Automobiles-Set  Up 

Automobiles-Crated 

Crate 

Box 

Q/f. -7  V ^ 

/ ' 

JZ  -v£  ^ S'  JL-Z  CS. 

* 

Agent 


Agent 


MOLINE  AUTOMOBILE  CO.,  Shippers 


j 


BAKER-VAWTER  OO  . MANUFACTURERS,  OHIOAQO.  NEW  YORK 


. R.  R.  CO. 

DUPLICATE  East  Moline,  III. 190 

Received  Irom  MOLINE  AUTOMOBILE  CO. 

In  apparent  good  order,  the  articles  named  below,  to  be  delivered  in  like 
good  order,  without  unnecessary  delay, 

tO - 

at 


Marks 


As  per  Conditions  of  Company’s  Bill  of  Lading. 


NO. 


DESCRIPTION  OF  PACKAGES 


Automobiles-Set  Up 


WEIGHT 
Subject  to  Cor- 
rection. 


KATE 
of  Freight 
per  100  lbs. 


Automobiles-Crated 


Crate 


Box 


Agent 


MOLINE  AUTOMOBILE  CO.,  Shippers 


4r. 


) 

BAKER-VAWTfcR  CO. . MANUFACTURERS.  CHIOAOO.  NEW  YORK 


R.  R.  Co. 


SHIPPING  ORDER  East  Moline,  III. 190 

Delivered  by  MOLINE  AUTOMOBILE  CO. 

In  apparent  good  order,  the  articles  named  below,  to  be  delivered  in  like 
good  order,  without  unnecessary  delay. 


to 


at 


Marks  

As  per  Conditions  of  Company’s  Bill  of  Lading. 


NO. 

DESCRIPTION  OF  PACKAGES 

WEIGHT 
Subject  to  Cor- 
rection. 

KATE 
of  Freight 
per  100  ibB. 

Automobiles-Set  Up 

Automobiles-C  rated 

- 

Crate 

Box 

• 

< 

MOLINE  AUTOMOBILE  CO.,  Shippers 


JL 


RAILROAD  AGENT  TAKE  THIS 


STATEMENT 


^ 7a 


MOLINE  AUTOMOBILE  COMPANY 

MANUFACTURERS 

EAST  MOLINE,  ILL. 


In  Account 
with 

I 


SUMMARY  OF  LABOR  AND  MATERIA 


DATE  STARTED 
DATE  FINISHED 


FORM  A 11  11-07  2M- D 

DEPT. 


FORM  A 11  11-07  2M-D 


DATE 


I 


"'O-r  ^ 


^K2 


LABOR 


MATERL 


DESCRIPTION 

Machine  Shop  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

Paint  Shop  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 


Wood  Shop  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

Trimming  Dept.  Productive 

Add  % Non-Prod,  and  Supplies 


Add  Material  Used 

Assembling  Dept.  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

Testing  Dept.  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

A General  Expense  of  % 

Added  to  each  department’s  productive  labor 


o s T si 


Dept.  A 


Dept.  B 


Dept.  C 


Dept.  D 


Dept.  E 


Dept.  G 


MOLINE  AUTOMOBILE  GO. 


COST  RECORD 


DA TE STARTED 

190 

ARTIGLE 

ORDER  NO. 

SIZE  OR 

DATE  FINISHED 

190 

KIND 

QUA  NTITY 

FORM  All  11-07  2M-D 

OPERA  TION 

MOLINE  AUTOMOBILE  CO. 


SUMMARY  OF  LABOR  AND  MATERIAL  COSTS  ON  ORDER  NO. 


FORM  All  11-07  2H  D 

DESCRIPTION 

Machine  Shop  Productive 

Add  % Non-Prod,  and  Supplies 
Add  Material  Used 

Paint  Shop  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

Wood  Shop  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

Trimming  Dept.  Productive 

Add  fc  Non-Prod,  and  Supplies 

Add  Material  Used 

Assembling  Dept.  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

Testing  Dept.  Productive 

Add  % Non-Prod,  and  Supplies 

Add  Material  Used 

A General  Expense  of  J0 

Added  to  each  department’s  productive  labor 


COST  SUMMARY 


Dept.  A 


CREDITS 


TOTAL 


Dept.  B 


Dept.  C 


Dept.  D 


LINE  AUTOMOBILE  GO 


L COSTS  ON  ORDER  NO. 


J M M A R Y 


DETAIL 


DEPT.  COST 


TOTAL 
SHOP  COST 


CREDITS 

DESCRIPTION  AMOUNT 


MOLINE  AUTOMOB1 L 

4?. 


RECAPITULATION  OF  SALE  AND  COST  PRICE  FOR  PERIOD  OF 

FORM  A 29 


MOLINE  AUTOMOBILE  CO. 


PRODUCT. 


recapitulation  of  sale  and  cost  price  for  period  of 


FORM  A 29 

BAKER-VAWTE*  CO.. 


NUFACTUntn*.  CHICAGO.  NEW  YORK 


SALE 


FFODUCT. 


MOLINE  AUTOMOBILE  CO. 


RECAPITULATION  OF  SALE  AND  COST  PRICE  FOR  PERIOD  OF 


— 


E CO 


S<7 


MOLINE  AUTOMOBILE  CO. 


STATEMENT  OF  MANUFACTURING  ACCOUNTS  FOR  PERIOD  OF 


MONTHS  ENDING 


190 


■ * 

X.  .<  VA  .VTER  ' . v - - JPEP  a *-  ti  YORK 


7 


133 

13-1 

135 

136 

137 


ACCOUNT  NAME 


TO  DATE 

Pro  Rate  THIS  YEAR  LAST  YEAR  DIFFERENCE 


MANUFACTURING  ACCOUNTS 


100 

Material  Used  Machine 

Dept. 

A 

101 

Material  Used  Painting 

Dept. 

102 

Material  Used  Wood  Working 

Dept. 

c 

103 

Material  Used  Trimming 

Dept. 

D 

104 

Material  Used  Assembling 

Dept. 

K 

105 

106 

PRODUCTIVE 

LABOR 

107 

Machine 

Dept. 

A 

108 

Painting 

Dept. 

11 

100 

Wood  Working 

Dept. 

C 

no 

Trimming 

Dept. 

1) 

in 

Assembling 

Dept. 

F, 

112 

113 

noim-productive  labor  and  supplies 

114 

Machine 

Dept. 

A 

115 

Painting 

Dept. 

B 

110 

Wood  Working 

Dept. 

C 

117 

Trimming 

Dept. 

D 

118 

Assembling 

Dept. 

E 

110 

120 

GENERAL  EXPENSE 

121 

Depreciation 

122 

Designing 

123 

Experimental 

124 

Freight  and  Drayage 

125 

Heat,  Light  and  Power 

126 

l nsurance 

127 

Miscellaneous 

128 

Repairs  on  Machinery  and  Tools 

120 

Repairs  on  lluildings 

130 

Receiving  and  Stockkeeping 

131 

Salaries 

132 

Taxes 

CURRENT  MONTH 


Pro  Rolf  THIS  YEAR 


LAST  YEAR 


DIFFERENCE 


; ('  (i  ( . * ■* 


MOLINE  AUTOr 

Sf. 

STATEMENT  OF  REVEN U ES  AND  EXPENSES  FOR  PERIOD  OF 


flAKER-VAWTEH  CO..  MANUFACTURERS.  CHICAOO.  NEW  YORK 


Acct.  No. 

ACCOUNT  NAME 

1 

REVENUES 

62 

Automobile  Sales 

63 

Repair  Sales 

64 

65 

Jobbing  Sales 

66 

67 

GAINS 

68 

Discount  Earned 

69 

Interest  Earned 

70 

Junk  Sales 

71 

72 

TOTAL  REVENUES 

EXPENSES 

ADMINISTRATIVE  EXPENSE 

; .73 

Advertising 

74 

Collection  and  Exchange 

75 

Commission 

76 

Interest 

77 

Legal  Expense 

78 

Miscellaneous 

79 

Postage 

80 

Salaries 

81 

Telegrams  and  Telephone 

82 

Travelling  Expense 

83 

84 

85 

COST  OF  GOODS  SHIPPED 

86 

Automobiles 

87 

Repairs 

88 

Jobbing 

89 

90 

91 

LOSS  ACCOUNTS 

92 

Discount  Allowed 

93 

Rebates  and  Allowances 

94 

Estimated  Losses 

VO 

TOTAL  EXPENSES 

THIS  YEAR 


TO  DATE 
LAST  YEAR 


STATEMENT  OF  ASSETS  AND  LIABILITIES 


FORM 

A 2 

• VAWT'-nce  MANUFACTURERS,  CHIOOO.  NEW  YORK 

Acct. 

No. 

ACCOUNT  NAME 

ASSETS 

CASH  ACCOUNTS 

i 

Office  Fund 

2 

Bank 

3 

Bank 

4 

Bank 

5 

BOOK  ACCOUNTS 

6 

Accounts  Receivable 

7 

Notes  Receivable 

'« 

9 

]o 

Personal  Accounts 

INVENTORY  ACCOUNTS 

ii 

Material  and  Supplies 

12 

Manufacturing 

13 

Lumber 

14 

15 

PLANT  ACCOUNTS 

16 

Real  Estate 

17 

Buildings 

18 

Machinery  and  Tools 

19 

Office  Furniture 

20 

Patterns 

21 

Drawings 

22 

23 

Advertising  Equipment 

24 

25 

BETTERMENTS 

20 

Real  Estate 

27 

Buildings 

28 

Machinery  and  Tools 

29 

Office  Furniture 

30 

Patterns 

31 

Drawings 

32 

Advertising  Equipment 

34 

35 

Assets  Forward 

MOLINE  AUTOMOBI LE  CO. 


190 


TOTAL 


Acct. 

No. 

ACCOUNT  NAME 

<*> 

DETAIL 

TOTAL 

Assets  Forwarded 

MISCELLANEOUS  ASSETS 

37 

Advanced  Insurance 

38 

Advanced  Interest 

! 39 

Advanced  Advertising 

40 

Patents 

41 

Treasury  Stock 

42 
1 43 

; 44 

45 

Total  Assets 

LIABILITIES 

CAPITAL  ACCOUNTS 

40 

Capital  Stock 

47 

Surplus 

48 

Loss  and  Gain 

* 

40 

Reserve  for  Depreciation 

50 

Reserve  for  Losses 

51 

52 

53 

OUTSIDE  LIABILITIES 

54 

Accounts  Payable 

i 55 

Notes  Payable 

56 

Accrued  Taxes 

57 

Accrued  Interest 

- 58 

Accrued  Labor 

: 59 

00 

61 

Personal  Accounts 

Total  Liabilities 

RECAPITULATION 

Assets  Dr. 

Liabilities  Or. 

Expense  Dr. 

T rial  Balance 

— 

-ti — — 
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ACCOUNT  NAME 

REVENUES 

62 

Automobile  Sales 

63 

Kepair  Sales 

64 

Jobbing  Sales 

65 

66 

67 

GAINS 

6$ 

Discount  Earned 

69 

Interest  Earned 

70 

Junk  Sales 

71 

72 

TOTAL  REVENUES 

EXPENSES 

1 

ADMINISTRATIVE  EXPENSE 

.73 

Advertising 

74 

Collection  and  Exchange 

75 

Commission 

76 

Interest 

77 

Legal  Expense 

78 

Miscellaneous 

79 

Postage 

SO 

Salaries 

81 

Telegrams  and  Telephone 

82 

Travelling  Expense 

83 

84 

85 

COST  OF  GOODS  SHIPPED 

86 

Automobiles 

87 

Repairs 

88 

Jobbing 

89 

90 

91 

LOSS  ACCOUNTS 

92 

Discount  Allowed 

93 

Rebates  and  Allowances 

94 

Estimated  Losses 

95 


total  expenses 
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Our  Balance 
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Bank  Balance 
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CHARGE 

DISCOUNT 
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M AMOUNT 
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*•  \ AMOUNT 


CHARGE  BANK 


AMOUNT 

RECEIVED 


DAILY  TOTAL 
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SHEET  NO. 
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AMOUNT 

PAID 


SHEET  NO. 
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TOTAL 
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SAVED 

PREMIUM 

TOTAL 
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TIME  FOR 
PREPARATION 

H IGH 
RATE 

LOW 

RATE 

TIME  PER 
PIECE 

HIGH 

RATE 

LOW 

RATE 

REMARKS  I 

GANG  BOSS 

INST  RUCTIONS 

SHAPE 

OF 

TOOL 

CUT 

FEED 

S PEED 

TIME 

SIGNE 

Work  Card. 

L-inh  Belt  Co 


RETURNED 

ISSUED 


INSTR.  CARD  DESCRPN 
OF  OPER- 
I ATI  O N 


A 


DEPARTMENT 


DAY  RATE 


DM 


TOTAL  TIME  FOR 
HIGH  RATE 


IF  JOB  IS  NOT  FINISHED 
SCRATCH  OUT  THIS  \ 


IF  JOB  IS  FINISHED 

SCRATCH  OUT  THIS  l 


NF 


NO  OF  PCS. 
ORDERED 


TOTAL  PRICE 
HIGH  LOW 
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NO.  OF  PCS. 
FINISHED 


AMOUNT 
EARN  ED 
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TIME 


MACHINE  NO. 


WORKMAN'S 
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DM 


ROUTE 

SHEET 


ROUTE 

BOARD 


PAY 
SH  EET 


COST  SHEET 

aan-s  Machine’s 


GANG 

BOSS- 


Work  Card  Duplicate  . 
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III.  proposed  system:  for  the 

MECHANICAL  ENGINEERING  SHOPS  OF  THE  UNIVERSITY  OF  ILLINOIS. 

The  s^rstem  here  projjosed,  has  for  its  principal  object 
the  determination  of  the  cost  of  instruction  in  shop  practice. 

A close  detailing  of  the  costs  for  each  student  will  not  be 
attempted  but  the  total  expenses  in  each  course  of  instruction 
will  be  equally  divided  among  the  students  registered.  The 
costs  of  job  work  of  the  Employed  Labor  division  will,  however, 
be  also  considered  in  a little  more  detail. 

The  forms  presented  in  this  system  are  simple  and 
theoperation  v/ill  not  require  a large  amount  of  clerical  work. 
Two  clerks  could  easily  do  the  work  for  all  the  shops. 

The  Mechanical  Engineering  Shops  consist  of  a Pattern 
Shop,  a Foundry,  a Forge  Shop,  and  a Machine  Shop,  in  which  in- 
struction is  given.  In  the  organization  as  shown  on  the  chart, 
p ,69  , there  is  also  a division  of  Employed  Labor  which  does  job 
work  for  various  parties  and  departments  in  the  University.  In 
the  present  system  this  is  considered  as,  a productive  depart- 
ment of  the  shops  and  the  cost  keeping  is  handled  in  much  the 
same  manner  as  in  commercial  concerns. 

The  work  of  the  students  in  the  various  shops  consists 
of  exercises  in  the  use  of  tools,  machines  and  equipment  and 
practical  work  in  pattern  making,  molding,  core-making,  forging 
and  machine  construction.  In  the  wood-shop  the  student  also 
does  sorjje  furniture  construction  for  himself  and  in  the  machine 
shop  he  may  build  an  engine  or  machine  of  some  sort  for  his  own 
use.  The  material  for  this  work  is  paid  for  by  the  student  and 


. 
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does  not  enter  the  Shop  Account. 
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The  first  element  of  this  system  to  he  considered  is 
the  Student  Time  Card,  Norm  A,  p.  70  . This  has  no  direct  rela- 
tion to  the  cost  keeping  of  the  shops  hut  is,  rather,  a record 
of  the  student's  work.  It  is  made  out  and  kept  hy  the  instructor 
in  charge  and  is  used  particularly  for  the  standard  exercises 
which  are  referred  to  under  Piece  Number.  A daily  time  record 
of  the  hours  spent  on  the  piece,  a tardiness  record  and  the  num- 
ber of  pieces  used  is  kept  on  the  card  used.  It  thus  becomes 
a record  for  the  comparison  of  various  students  and  classes  on 
similar  work  and  contains  valuable  information  for  the  instructor. 

The  next  form  in  the  system  is  the  stock  requisition, 
Norm  B,  p.  7/  . It  is  made  out  by  the  student  upon  his  assignment 
or  work  and  is  presented  by  him  to  the  stock  keeper  to  whom  it 
becomes  a receipt  for  material.  The  card  contains  the  items  of 
quantity  and  kind  of  material,  its  weight  and  cost  and  thus  gives 
the  necessary  information  to  the  clerk  for  posting  the  daily 
costs  in  the  Shop  Account. 

In  order  that  the  student  may  properly  fill  out  the 
items  of  weight  and  cost  a table  -of  these  values  for  the  various 
exercises  should  be  posted  in  the  shop  for  his  reference. 

The  requisitions  are  to  be  made  up  on  heavy  manilla 
paper  in  padsof  twenty-five.  One  of  these  pads  will  be  given  to 
each  student  in  the  shop  and  pencils  v/ill  be  kept  at  the  tool 
room  for  the  use  of  those  who  are  not  provided. 

The  stock-keeper  will  deposit  the  requisitions  in  a 
small  £ox  at  the  stock  room.  They  will  be  collected  from  here 
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by  the  clerk  who  then  transfers  the  charges  to  the  Shop  Account. 

A page  of  the  Shop  Account  book  is  shown  in  Form  C, 
p.  7Z . The  book  is  of  the  loose  leaf  type,  the  pages  being  8 1/2 
in.  x 11  in.  The  forms  will  differ  in  the  various  shops  only 
in  the  title,  as  Forge  Shop  Account,  Foundry  Account,  etc. 

The  charges  made  in  this  book  will  not  necessarily 
be  itemized  for  each  separate  requisition  but  all  the  disburse- 
ments of  one  kind  of  material  for  the  da.y  may  be  lumped  into  a 
single  charge,  the  sum  of  the  separate  issues  being  the  total 
amount.  Onljr  the  material  used  for  shop  instruction  will  be 
entered  in  this  book,  such  issues  as  go  to  job  work  or  material 
sold  to  the  students  being  accounted  for  in  the  Shop  Ledger. 

The  card  shown  in  Form  D,  p.  73,  is  a summary  of  the 
charges  for  instruction  for  a given  period  of  time.  The  items 
included  are  self-explanatory,  the  first  being  taken  from  the 
Shop  Account,  the  second,  from  the  monthly  pay-roll  and  the  next 
three  being  calculated.  The  cost  of  heat,  light  and  power  may 
be  determined  by  estimate.  Depreciation  charges  will  be  consider- 
ed as  ten  per  cent  of  the  value  of  buildings  and  equipment  per 
year.  This  is  rather  a high  percentage  but  is  taken  thus  on 
account  of  the  hard  use  of  machinesin  this  work.  Three  per  cent 
of  this  should  be  charged  to  the  Employed  Labor  division  and 
thus  the  actual  charge  to  instruction  for  depreciation  is  seven 
per  cent  per  year.  The  last  cost  item  is  variable  and  is  ob- 
tained from  the  accounts  of  the  department.  A cost  summary 
card  should  be  made  out  monthly  for  each  shop  and  the  total  costs 
for  a semester  obtained  from  these.  The  cards  may  be  filed  in 
an  ordinary  5 in.  x 3 in.  card  drawer. 
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The  Production  Card,  Pom  E/  p . 7^  , comprises  a com- 
plete cost  card  for  the  j oh  that  it  covers.  One  of  these  is  to 
he  made  out,  with  the  exception  of  the  cost  items,  by  the  work- 
man for  each  job.  They  will  be  deposited  in  a box  at  the  tool 
room  to  be  collected  by  the  clerk,  who  records  the  various  items 
of  cost  and  enters  the  total  charge  in  the  shop  Ledger. 

The  Ledger  contains  the  accounts  of  all  sections  of 
the  shops.  A sheet  of  this  is  shown  in  Porrn  P,  p.  7tT  . It  is 
similar  to  any*  shop  ledger  and  needs  no  explanation. 

The  system  proposed  for  the  Mechanical  Engineering 
Shops  is  not  applicable  to  commercial  cost  accounting.  It  is 
a special  problem,  dealing  with  entirely  different  conditions  fr 
from  those  of  productive  concerns.  Even  in  manufacturing  the 
details  of  the  systems  must  necessarily  vary  with  the  factory 
conditions  and  the  article  produced.  Only  the  basic  principle 
of  accounting  remain  the  same  thruout. 

Systems  cannot  be  installed  like  a new  machine  and 
operate  in  the  prescribed  manner  from  the  start.  The  successful 
S2rstem  grows  with  the  factory,  blends  with  the  organization  and 
gradually  becomes  automatic  in  its  action.  Changes  must  be  made 
and  the  well  designed  system  is  flexible  enough  to  allow  for 
these  without  seriously  disturbing  the  general  routine  Allow- 
ance, therefore,  must  always  be  made  for  expansion  and  the  pro- 
gressive changes  of  the  factory.  Good  design  in  cost-keeping 
depends,  as  in  mechanical  design,  on  intimate  knowledge  of  the 
conditions  of  operation  and  the  objects  sought. 
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Pattern 
3 hop. 


3 took  Room 
Tool  Room 
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Wood  Shop. 


Benches 
< Lathes. 

Saws;  Planers,  etc. 


r DUN  DRY. 


Forge  3 hop. 
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Stock  Room. 

\ Pattern  Storage 
I Core  Dept. 
Mo/ct/ny  Room. 

f Stock  Room. 

\ orSe  Room. 


Stock  Room. 
Toot  Room. 
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< Lathes. 

Mach  trie  Shop*  Other  Machines . 

Erect  ing . 


Carpenters. 
Per/ n tens . 
i No/ders. 
Smiths . 
^Machinists . 
r 

j Uani tors . 
Oilers 


^Office  . 


C/erks 
Draftsmen  • 


Chart  of  Organization. 
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Depreciation 
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Cost  per  Student - 
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